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My debts are deep as penning a research investigation of the scope that 
includes topics, which on setting out, I had only little familiarity with 
required help. I was fortunate enough that I embarked on my research work at 
the lab of molecular microbiology at GBB where Prof. Arnold Driessen, my 
promoter and head of the research group allowed me not only an unusual 
degree of freedom in pursuing divergent research ideas but also subtly 
ensured that guidance and supervision came from both expected and 
unexpected quarters. I am especially grateful for his infinite enthusiasm, 
critical input and confidence in the importance of this thesis.  
 
The biological center/GBB turned out to be a fairly lively, congenial place to 
think and work. I thank the many friends, colleagues and students from the 
recombinant worlds of microbiology and molecular biology as well as from 
biochemistry who helped me get my bearings amid a wash of tools and 
technicalities. I would like to express my special thanks to Dr. Patrick 
Bakkes, my lab supervisor. I am particularly inspired by his dedication, 
meticulous attention to detail and astute guidance which was crucial to many 
a scientific forays and whose editing skills were especially helpful in 
articulating the complex issues addressed in this work. My research 
collaboration with UMCG was made possible by Dept. of biomedical 
engineering’s Prof. Henny van der Mei and Dr. Bastiaan Krom who 
welcomed me in their lab with much enthusiasm and served as excellent 
guides in introducing me to the extraordinary realm of physiochemical 
microbiology.  
 
Over the years and in a more broader context, several people have had a 
distinct influence on my thinking, in some cases from personal contact and 
interactions as well as through their writings. I would like to especially 
mention the names of the writer George Salibas, the Pakistani academics Dr. 
P. Hoodhbuy, Dr. S. A. Hasan and  Dr. A. H. Hafeez in this regard. I hope to 
emulate them more and to them I owe a special debt of gratitude. There are 
many others who deserve mentioning for their company and support 
throughout this time period between 2006 and 2011 that I spent in Groningen. 
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I will particularly take this space to express my gratitude to comrade Rustem, 
my friends, colleagues and country men (  Latif, Ikram, Irfan, Adnan 
and Munir for sharing their thoughts and opinions about everything! Special 
thanks to Patrick and Jan peiter for making the dutch translation of the 
summary and A.R. Khan, Deputy Director of the National Language 
Authority, Pakistan for helping with its urdu translation.  
  
Financial support, a critical component of any scientific venture cannot be 
understated. For this particular undertaking, the finance was provided by the 
‘overseas phd program ‘of the Higher Education Commission (HEC), Govt. 
of Pakistan administered through the offices of NUFFIC. The timely 
disbursement of funds greatly helped in the successful completion of the 
research and the thesis. I would also like to thank Dr. Engel Vrieling, 
coordinator of PhD programs at GBB and the secretarial staff (Bea and 
Manon) for providing the necessary administrative support in creasing out 
many of the bureaucratic kinks associated with the implementation of such 
‘country to country’ projects.   
 
To gather up, finally, the most traditional intertwining of human 
relationships, I thank my parents and all the family members as without their 
support, encouragement and love this undertaking would have been 
impossible and pointless. I am particularly indebted to my parents who have 
always supported me in every endeavor and who remind me that the world 
still awaits me along the banks of the river Indus.  
 
“More is owing to what we call chance that is, philosophically speaking, to 
the observation of events arising from unknown causes, than to any proper 
design, or preconceived theory”   
      Joseph Priestley † 
	  
                                                 
†
 as quoted in ‘The travels and adventures of serendipity’ p.161, by Merton, R. & E. 
Barber. Princeton, NJ: Princeton University Press. (2004). 
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